Searching PAJ 



1/2 s<—i> 



4 

PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-1 49262 

(43)Date of publication of application : 30.05.2000 



1 - 

(51)IntCI. 




61 1 B 7/0045 
61 IB 7/125 




(21 )Application number 


10-323151 


(71)Applicant 


: HITACHI LTD 


(22)Date of filing : 


13.11.1998 


(72)Inventor : 


SHINDO HIDEHIKO 








SUKETA YASUSHI 








MAEDA TAKESHI 








MINEMURA HIROYUKI 








MIYAUCHI YASUSHI 








TODA TAKESHI 



Mi 



■U 



—X 5 



TT 



4 I » 



1 ! t 2 I 



1.3 



2,3 



7 



ifvr 



i,4 



*5 



(54) INFORMATION RECORDING METHOD AND INFORMATION RECORDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make recordable 
information always stably even if the recording 
characteristics of a recording device is varied by 
deciding two values of timing to be adjusted by the first 
combination having length of first and second states and 
the second combination having length of first and 
second states, and the like. 

SOLUTION: These device are a lookup table for 
compensating pre-edge timing and a lookup table for 
compensating post-edge timing, and each element is 
indicated in a matrix type. Then, elements i=1 and i=2 
out of Mi j are included in a group A, and elements i=3 
and i=4 out of Mi j are included in a group B. Thus, the 
lookup tables are classified and compensation is 
performed en bloc for every group. And for example, 
simple arithmetic relation is used among respective 
compensation value as compensation value for each 
group. Also, compensation values given for each group 
are varied and recording/ reproducing are performed, *^«^t^-/^ 
and compensation value are optimized sop that the jitter value is made minimum. 
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SlO#Jg}z. i9ESSl*>/<!7-w<;v.fc 5 t>Rt^jg2 

o/s- 7 - u-^/u-eg 2 co^^i~6 1 1 t^m^mmm 

iC^MLoo, iJE^^^^r-^^^SrE^-r^tlSa 
tig UTUEJB l <r>s<V- u^/i^Rt/SlE* 2 tf>'<!7— 

y^-tr--A^/u^^l*«j«-r-5*»cJ:?), flJE^l 10 
©ttffi t HJE^ 2 (D« » fc 5 XUTOPB"CtfrE 

E«HC»±t*rti-6 - * T*««rfWEE»Ktt ICE* 

-r5«»coE»*S-efeor, ttEEHI*ic«ttSii 
iuE^ 2 o*t««D5fe«i»»icttai-5mE^*^ 

WSfcSi£ia\ ltEE«i**C«j«Six6'<*«nEJB2 

o««w»»«»»cttai-si»E^*^*-ir--^^< 

*Ofr*75Stt»**:*-*-5*«r»«ti-5fll*E»«> 
*fefc*5l*T, SJE^^^v^WS^fel-eHSE-r^* 20 

^ i^tttttfrEJS 1 <Ott«<D*SRl«&E* 2 
«o*S©JBl«)a**i>fr-e*£**u5», HUE*-* 

s >?m&Jj& 2 -emsi-^* * * $ ^w«9ess 1 

S &tfiitEJ£ 2 <D#jfi<D* S <OJS 2 (OE^ 

Six**, iE^i^i^wii^l 
^<D^/u-y\z^m u mess i ojm^^^^»<o 

«U fflE*2 0ffl^^o«!ftO^-ro**x^ 30 
*0>E**fe. 

^oi-SrJBl©/<7— u^/vXtfflflE^lo^P-- u^/uj; 

fc, HEWl^^-u^/u-CJSloWtWc, iuE^2 
<D'< v - u^/ufi 2 r i a* pTSEftEftHE 

»Sr«*1-5CfcOffl*5«»«l(!t, ME**^*- 40 
lf-AtllrEE»K»fc*rtt#ttrc»»S-e:5*oai* 
IME=t*^af-br-Afc«rEE»j(I*«> 

KftS-fr5»#*aia»t Sr«*i-6» SESStt?fco 
T, »EE»«*»c:»ritSJx«-<t«EJB2 0«IS©jfe 

SHfB^jcttai-saJE^*^^— tr-A<o^;u^o^>r 



2 

wo&wl i -dw-r^t ?<< s ^smmmm 1 o« 

tt<&* £ Rt/WE» 2 o«g^)l 

-e***ix5*» urn?* $ ^»»^a 2 -chsei-^ 
# * «y s v ^tf uatrEJB i ^#ffi<7>^ $ »t^«frE» 2 <o 

9 4 5 ^^«ElcjHi»-t"*i»JSIiIB*:*i-5*, «TEJR2 

2oa**te*o«»©^w- ^o-tix-enic#Lr^ 
yu-yfeic^«>p>ix5— mt&9<< s ^<ym&m$:7z<D* 

[0 0 0 1 1 

©HMtKJ: 9*^OE^d5pj|g^1SffE^JK«:S:ffiV^5 
«*E«W8fe*sj:tfE«6«K:«9, ffiSEflsftT* 

E1ft«Efltt&*^*1MEME£OT So 
10 0 0 2] 

r^§§Bg 6 2- 1 7 5 9 4 8§ 
i|#^8S6 2-2 5 9 2 2 9t 
3#^3-l 8 5 6 2 9f 

J I 1 2 OmmDVDRw r i t a b 1 e D i 

sk (DVD-RAM) JISX 6 2 4 3J 
ffi*©»#*it^lS4E»B!^«>E«-fll**«6tt, « 
^Ll^ 4#§iBg6 2- 1 7 5 9 4 8#^«JC^$ix"CV^ 
J: 3 4, 3t»tt*2JMI*:E«KfcLfc3t**9 ff -f^^ 
^rffi^fcl^ ^5<tt/^^8g6 2-2 5 9 2 2 9*/^ 
«HC3j%SixTV^5E«rt-5i — -ifRHtt*IBi:KffW 

^-f^^^E^K^v^ii^c, 10(0x^-tf 
— A©^<17— ^r, v^-fixfcB£^tt5L^l7— w^J: 01^ 

L^^feSfui^WftSrESi-S. 

* 5 *>6. ^t, «MB36 2-2 5 9 2 2 9*4*«L #H 
^3-1 8 5 6 2 9*^«C**ttTl^ J: 5»C % ]15V> 

(E»^-^a*A5flj^r»cJt»LT«X£*c« 
5) ^^t6:^'^6 0 
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[0 0 0 3] l£1t. »3fitt«(k#»Sr^l^T 1 2 0mm 
S^n«-?frffi<OEttSfM s 2. 6GB^nmi-5DV 

ffil®*ifetta*S J IS X 6 2 4 3£D8 6-<— v?(cE 

a £ */o -ctt±E 3 oco u^/wc j:5MW 

[0 0 0 4] 

^V^^|lt^x"5I^7 f > ? ^/^fc*X^7 f ^^^ (DVD 
-RAM) Oi^&g{b<DW^2>iiA/-ei^ 0 DVD-R 
AMOJ:?!^ *§&{fcE&Ki::^— ^atySHMMrfTft 

sr««s^«a<o^aaoifrtc*5^Tfc. B^f$*> 

[0 0 0 5] 1l{:2. 6GBJ:!l1)H««:ft5 4.7 
G B OE^StOD V D - R AMtli, 2. 6GB^ 
Cxtfy hmX'K.£ctZ>Zb\Z£Q s 2. 6GBi:(Dl 

»££*fS«>T^< fc. w-if-ftcD 

fc ttt), Sift** s> h©ffi**3ft«IS#K:***ttfE» 

#ffittEMS«*C«*k:»*oT<6. m 
— <0Eft*fl=T-li, £-Ctf>BftSS«lc:fc>fcoTE]-*>E 
»a*f?;t*i ^ r fc to** 59 , E«toZ*tt*s«*>lc < 
iv*«as«*i-5*ds%£biT,6 0 
[0 0 0 6] LfctfoT, **W<OSWf4, ±Ett*fc 

5»et>^5««OEflarSRt;««Efl«BSr««t 
1-£>:Lfclc£>5 0 ES^^oSW^-f 
E»^#*«»a***>*K:iSCT*fb**6ai6tt 
ttE»W»«r*1-5B»*«K:i8V*T. »&r*>d>*v* 

^Lfc-e-^^r fc^Bftfittfcfcv i>7g/8i-5*K:;fc 
6, 

[0 0 0 7] 
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[&g£igfci-S*:tf>0>^g:] ±^L^^M^S^-r^ 

[000 8] (1) 3L*^=¥— tT— -k<Dgl£V*l7— u 
^<^fl 1 (Ottffilc* ffiE&l0V<!7-w<yuj:9 tffl 
v^JR 2 o/^-i/^/vt'S 2 outers r fc *SpTIE4 
E«Kft«rJBv\ fflr&ai*/^-e'-Ai:aMSEftflEff 
fc Sr»»tt»w»»S-frT«IE^*^-tr-A*:ttEE 
WlficIJJloo, WE^^^^-w^SrEart-^ 

io # if «k:i& DTitnEfg w^/v&tfitrEfg 2 © 

ESS 1 ottHS fc IMS* 2 <7}#Ji fc fe<D& £ RiflHM 
rmEE«K*±K:»*i-* w fc tHIMiS:«rEE«)t# 
JCE»i-5«*wE»*fe-C*>oT, MEE««E»JC» 

j££ft*-<#iiiiEj?i 2 o«ffi<7>jfesia»^Kai-s«rE 
atrEEftjatftjejBdeSKs^tttt 

E»o*«fe^*5v^r, BtrE^w ^>^i»SE*jsfeiT-w» 

i-^# 5 v^HttWEJR 1 JttflWE» 
ESS l «>«»<0* $ &tffuESS 2 OtfMco^ $(DI20 

»*^^T»j£$jixs*, Buffi»iwa*^b*os 

5flMiOE»*ifeo ' 
[0 0 0 9] (2) ^n^-tf-Af££^fc, gtrE^ 

E^ 2 0>/<!7- W</UT-SB 2 cO^BtC-T^ r t # pjfgfc 
E»«*Sr««rt"«wi:<oai*5«»aWlfc, luE^^ 
/u^- tf-A fc WEEftfiCfffc *r*»tt»c»»**5* 
om^5^tba^i:, iWB^^^-tf-ASrlWBEft 

t. E»-»-'<#««*ritre='*/i'¥— ^— Aco/<!7-u 

T^ot s «fEE»K*JCflgfiKStL-5'<tB9E»2^tt 

50 co^>< 5 >-:/S:S!&i-5*>f ^ ^/PSftlAN iftE 
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Eflkftft £ fi a *< t WE* 2 <D#ffi<D»J8«# 

^ >?ub&» i -eMi-^t s >?m*mzm 

1 o^lof $ Rt^89IBK 2 <D#Jgo5 $ <£>fg l (Dm* 
* 2 0>:Rtt<DS £ 2 OJB^h>-fr-C»Sd 

[0 0 10] 

[0 0 11] £1\ lil^^VNT, «»SrlE«jHE*JClB 

^[C7^f h7T^ ftssta^;* h^x^fcffc-r 

5CL fcKl^-<5 0 C^t'filWJ^tt, DVD-RAM 
SrfllcWKfBtSwtktS. DVD-RAMOi 

T WBT0 3««>**0#|B) "C£>9 N j§«fi**© 

■7-^MM^^^-^^I$fi i ims. nst 
[0 0 12] E««ff±lcW*MftfcEOT^***-C 

J)5nrz i bjxfc*fi\ asft(t-»%aiB] 

/KO*»MttaCfk*SH 1 Iwfc'^^BBBfc LT^SixT 
^!7 — U-^/Wi Peak Power , Bias Power U Bi 
as Power 2, Bias Power 3CD 4 OO l^/MCt*^ £;ft,T 
*5 9 x Bias Power lTttEMjKftfeJSl 0>:RttK:* Peak 

Power ?ttE»Kt*fc*BG>tt«»c, **vejh4MT3* 
6wfc#tt5*-5o Bias Power 3 (4 Bias Power 1 fc^ 

i5 4T^±(D»-^^tt ("J-4tet>, NRZ I«#<Dft$ 
i5 4T«±<0»*tCJt) , Peak Power OJMttHBO'F'K: 
Bias Power 3 <7V<!7- ^^«IKrSft $i2TT, a: 



6 

/w*fcft»'</w**>IBK:ttU NRZ I flrg-0>Jt££j£;i; 
"C N Peak Power fc Bias Power 3 fc SrRffi1-S#'** 

<7^££n[e](n3)£-rSfc. (n-4)@i45. jfe«/<>^ 

/<>u*fc EP*>s 5TJ£*±(Dg£<7>NRZ 

* JiSfcH^* a®-**** fc fc Tft 6. * 

10 fc, 4TOft$WNRZ I«fi:Mt^2(0«fia) 

[0 0 1 3] Bias Power 1 fc 9 © < '<!7 

— WOPfcttJfeLfc Bias Power 2 £JBt^ 0 4 T£LL 

5l*Sfc#* — V"</USr Bias Power 2 K:Br£4»MH 

20 [0 0 1 4] Bias Power 2 fc N Bias Power 1 ^tVM4 
Bias Power 3 <D fc* fc B— 0>*<V— U^/VCfe^ 

"5jBt^d s fe5o ^fcs Bias Power 1 fc Bias Power 2 
£ Bias Power 3 <D-f-^X&±< IrJ— 

pJ"ftt£>&*£>'5o Peak Power N Bias Power l x Bias P 
ower 2, Bias Power 3 <D&t$t&ttL* f&foffimt tt, 

6o C^^9tc, EA^ h7^^lcBBi-SjK*fll«SrE 

[0 0 15] tf, 4Ta±ONRZ ift-^icMJ^Lfc 
m 2 ©*tto«*fcE«*t*fc*riti-6»*o w 4: 

H^^/U^^^^i^ip^^^tt. NRZ 

^14, NRZ I«*O^T9l*ad»e>**J2T»t3fe*T 
/N/^^^j^g^/^v^(7)5:^T^0fi^ NRZ lft#co 

so [0016] jjea'-tA';* fc ofov^yclc^4^J 
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[ooi7]&^-c\ 3TONRZi||^6:ui 
2<0«ffiOglSc^I5«ie»lc^t-^S^«r%^5o N 

©sct»T*s on. nrz i«#(DAT!ma*»feB*»2 

[0 0 18] 4TK»<D*»x<;UXjc5l#a* % 75&4 
3 TO|S^/<^^tc?|^^#, /<I7— W<A*AS Bias Po 
wer 2 -e*>6«»dS#«EU. lOfiSliTiciftoTV^ 

So 

Tsfpv Tht\ Tfp, Tslp> Teu\ Tu\ Tlc* Tmp 

s„ 

[0 0 2 0] E«^/u>^4r36it-f'5ftlB-e*>5, 
Tsfp x Tefp, Tfp* Tsu\ Teu\ Tu\ Tlc > Tmp 

tt, &-r Lt>— 36oit*rik5ir4»e>-i', nrz i m^- 

S, tf®4. 7GBODVD-RAM(7)i^^J 

tC&S^. »S^-*-e*>S 3T©ft$ttO. 42^ 

^L^E^«ri"5wi:^S«^c^5^^*)5o 

-c\ nrz i«*otta^a***^icit:cVart;«i* 

E»**OJEft:*r***»s**.feixS. IS^y^Ov' 

[0 0 2 1 ] 1) Tefp^P^LT, TsFP^Sik^-^ 
So Zcom. TppfSTsFpO^ffclcfiH ^jkt5 0 

[0 0 2 2] 2) Tfp<t11;£LT, Tsfp£^{[;£-£ 
So TEFpJiTsFpOagfbJcm^fki-S, 

[0 0 2 3] £fc s f^-y^'>7hMEn^C 
tt&0 2o«D^fe&5;fc>S 0 

[0 0 2 4] 1) TsLpfcBSLT, TELP^^fb^^: 
S 0 CK&RL TipttTELPOXfkJ-ffV^fbf 5. 
[0 0 2 5] 2) TipStBSLT* Telp^t^{1:$^ 

S* TsLpfiTap0^kic#v^{bi-5« 

[0 0 2 6] 9S^^^«^3.y^OfH»oa^, ±15 
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t£t>h, EftttftoS&ftt* EftiIftatt£4>»Br 

«Sr«»E»i6fi^R^aoT, ir^7h©H»* 
&£&5£rSo E*ttfltf>8£#tt« 

«K*icE»i-6. -(O/Wy^ry^-^SriffaE 

ftSB^K^a?), m^#jcffiv^T3i^^>7 hag 

10 [0 0 2 7] ttx.y3?K:HH-&jVy*r y-fr— -ffr 
14, S«E*LJ:5£LTV*5SK^-*Oft£S:M 
(n) tU SR^-^Wfcfr*^*'*-*©***^ 
(n-l) M (n) £ S (n-1) (DM^ 

Ife9#So 

[0 0 2 8] S5x y i^lCSf- 5/Vy^7syy7^/V 

(n) fcU SSm^-^fcaK^-^itSSrS (n + 
1) t Lfc&£\ M (n) (n+1) Oj^^b-fr 

So 

[0 0 2 9] £LhZ> J: 9 I-Tsfp^TelpSt, NRZ I ft 

[0 0 3 0] Peak Power. Bias Power 1 N Bias Power 
2, JKf Bias Power 3 OtOJDWttt, EftttfcOai'h 

30 [003 1] ::t% fc5Ega#oiy^7b^ 
y $T y-?7— ^^fcSEMSHKl-^jLbtL-CV^ fc 

O^(0ta^cE»$nrv^yUy^Ty^— ^/Htt 
£»*Btofcfc<7>-C-fcofcS>, *>6l^4Eft£Sfia s fije> 

/Bv*TE»«rfT5*>ttT*>5#, EflBHKoSiHEfiAa' 

ffiffl^fcaeftL-cEewtt^ftL-cLSofe^, £>s 

VM4E»4aBPiaoEft»ttOtfe>o#3ftS^ofc9 UfcO 
40 ftifLT, U6hfc^y^7y/f-^*f Lfc 
*OE««©affi(DE»»tt4E«K(t^lft**fc* 

[0032] (i) y^f-y/^ 

«v^T««S:E»L, ^'J7 7 >fLTW, 
Br*B±»cftofcb % EftBH&WWU E»*rW*r 

50 So 
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[0 0 3 3] (2) EeSOS^^y^T^^-^ 
[0 0 3 4] (3) **.fe*tfc>^y^T y^X— 

[0 0 3 5] ::xu (3) <DB*«jE<o*tt*tt 

(l) i^EftW^Jc-v^^A^BSOSrKC 10 
<5* 

[0 0 3 6] ISfr^— ^7&£i§S<OSF5EK:J;!K DVD 

[0 0 3 7] 02lt Wk*<<^inm*'v9Ty'7 
r-y/K^^J^ltv^o iu^s'v^'f $ >^ (T 
sfp) miEm^ytT s/^x-TVK «5^y;^^>T S 
>^ (Telp) WjEffi^y^Ty^— ^^Sftt 

1. j ( i =1, 2, 3, 4 ; j =1, 2, 3, 4) , « 

aiy^/uy^r y-?T— y/^r*(iNi.j (i = i, 

2, 3, 4 ; j = 1, 2, 3, 4) 30 

xn*<, S'J^^^x^tc^tbT^^r^^o 

[0 0 3 8] (U2lCio^Ttt, M Uj <D<pX i = 1 t i 
= 2 0^^i/ /W — ~^A\Z^ MuiWXi =3i i = 
4 ^/u^^B Id £ tit V * £ 0 £ 

Ni.jCO^T* i = 1 £ i =2<D^SS#20V— :/C 
lC % Ni.jCO^-C i = 3 £ i =4C0^^^^/W— ^DtC 

^-^Dicti-^*^ ^^WSttd**, *tt-e^« 

9 btlTV^5 %><Ob~$~Z>o ::t\ a, b. c, d 
[0 0 3 9] U3tC(t, ±15 (3) (DffigtffilEJj&i&TF 

-T'/^IIfrT^5, 50 



10 

[0 0 4 0] Z<DX 5 4^— ^»»t^)ft31tt*Si*Sr 
HWt5»t % 12 0mmRI^i(C4. 7GBOffi 
^T5DVD-RAM^I:tx:5c ffi95{blEftfc*5 

<Oi§g^|:ig^7 7 ^ ^ - t l^5o DVD 

-RAummzisi^xttyt**? h*&&mzo. sn 

m§gi/^ 0 3T-7*-^ft£rt:0. 4 2 //mm 

4TT-^$(j:0. 5 5mdi1I, 5Tv-^ft 
£t*0. 6 8MmiSi45. ::t\ 3Tv^^, 4 

mz±zt£&mmtiz>o z(d%>, essmwhi^ 

mz/isyfTy^T—y^ffiiEfr-zsmtteZo z<d£? 

Xs ?^-7mz-wffiiEi'z&ftmmto\zm&<D&z 
ztx$>K>. mmzytm-tz. 

[0 0 4 1] ::m ^-^ft$i53T, 4T£ 
X>trXD{TA — 7\z^ SR^*-^*S* s 5T£Jl±fe»Jft 

<D#3f ioTfttJft ?^ZfftV<Dljm&nx. htl 
5o VR.tiMOyfr—^z&m^ ^tu^frxO^ 

U —^<Oy*fr—7\zm>t^±.<Ofry?Ty7T<-- 

rfr—^fr b'&Z>^y Vftfr y9Ty ~ffr 

■7 - ^ f ^ 2)5 3 T $rO ^ (c, ^-^-^ft 
£fc, ^RT-^*SiS3T, 4T\ 5T<Srt>£ocD^ 

[0 0 4 2] ^ix-eixo 

fc LT:<D^-^:^-5WI« a <h u. 
^ ft $ AS 5 T £Lb££'J i-o<o ^/l — rf\z it:o^ 
-^iC^i-^fflffiM^r b £ Lfc^£\ a =C 1 x b (fc 
^fLClli^igc) t\,^m&*?, a+C2Xb=C3 
(fc/cLC 2. C3HSS) fcv^5B«ttifoj:5lc, 



t 
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T»±*>* tt&##^ft v * 9 ttS9lftK: 

ttSrairU ^-^$4Teo0^i — ~7\Z L 

$ 5 T o<o jrju—?\z tt:o -7\ztttZ>ffi 
jEttSrcirU ^St^-^*$6Tj£l±$r— o<D?;v— 10 

fc^*5ftBaPsr#;t*. IP*>> a=C4Xb. b=C 
4Xc. c=C4Xe (fcfcLC4ti:5£&) 0>Jt?ft4f 

[0 0 4 3] «±tt^-^ftS!C*f LTO^#@ Lfc/W 

A $ tf« < fcixtfft* « ifE^r-* BOfKHFtW** L 

E^SIS 3ft« If J: 5 ft Eft »tt fc*L-CV^53ft»lcfcS»< 
&??T6o E«ffllHt*«TUfc»*. Clttttffi 

4 T^-o0^/w-yi LTifif !:b 1 1, Sfcfi 1 *^ 

«V*ttfM;*'<--;**S) a*5T£U:£-o 30 

X%x.^#6 0 a=C5xb s b = C5Xc 

(fcfc IC 5 ttJEW ftZV ^MSio^Ogffi 

B«fc#*.6>*t5. 

[0 0 4 4] -jKWfctt, BElHt«Tlfc»*, 

SftfiFttfc. B*KL»tr<*fc*ite>*tS. 

9tsfc'<'i'X fry 97 y -f*r — ^u«>J(*Mi, j^Ni. j<D 
(i, j) = (1, 1) , (1, 2) , (2, 

1) . (2, 2) £ — 3<D^/U- T'Kl, (i, j) = 40 
(1, 3) , (1, 4) , (2, 3) % (2, 4) , 
(3, 1) , (3, 2) % (3, 3) N (3, 4) , 
(4, 1) % (4, 2) , (4, 3) , (4, 4) 

0<7> ^V-^Kl^tf 5 ft if 5> *U »C 

-^S^««ffl[tcKtSB«S:Sfti-5*t#xP>n5. 
[0 0 4 5] 7'ftK:4-£&^ttt4MK'CS>&* s , 

[0 04 6] 1) fc^/U*2^-f 6t£T<7V<!7— 
/KOBo^:$r-^fc:^*,ft^f>, ER'<!7-8:3Efl:£-fr 50 
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X&&W±Z'i=to 0 tit, S^-*<og«**£&^ 
-^©M^t^-Srt-SJ: 5K: (DVD-RAMi 
ftSi:i3it57^^^ MJ#0 irft^J: ?\z) Eft'<!7 

[004 7] 2) ?JU-7mzl>z_htl1tffimfe&&{t 

[004 8] ±ie(i)oj: 5*ce»'<!7— **& 

6 <D IS ^ T 5 b T*fc -So Eft'*-*'* £ !7 

ZtK ::tiiWiLT, — !"</i<Bfl>Jt«:— 
5 £ JtE tc fiTF L fc 0 

[0 0 4 9] «±<7>J:5ftE»*ffiS:fflv^5<cjc:J:5, 

[0 0 5 0] atlM?, *5SM<oSiJftjaS«*ia4tcJ:?? 
ffc9H-*. B 4 tt«*Ett»i<oy p y ^ a i: io r v ^ 
5o ft£, RM<o*lc, «*E«SSia»cttE1B«»l 0 

5»tcttE«W*i 0 0fi^t-fc5^ BttKftl 0 

[0 0 5 1] 0 4 |C*5V>T, 108 tC^^OJt 

^-^-1 1 0 00^161 1 lfctt^-r**^** 
l l 2*SBt9o»tbix, r+y^fWMl 1 2tiE« 
IIWiooMWUv^, ft^^«iii2 

tt, EP*>E«K»1 0 0 fcftoTV^S. ^ 
fc, ^— ^— 1 1 0, IhJIEWI 1 1, Rt;f-ry^ 
«« 1 1 2 J: ?) , E^ffi^ lOOi t*-A 

[0 0 5 2] Rff 1 0 /H 1 5d^|9ottb 

iitv^o ^ l l 7tznu—/ui 1 5lc#>f K$ix 
Kll 6*s»OoJte>ttTVN5o -5r 

-^ii7 tctiii^^T 119 ^ ^ htix& v v 

g^^T 1 1 9iCti(°3^^Tl 2 O^ftijottfett-CV^ 
6 0 Sff 1 0 8^0oltbtu^:IeJte^~^-l 1 8<D 
mmZtEim^T 12 0 (C^x6 ^ t \z£ V s tr~* 1 1 

7iiu~/n i 5icf n K oTii:ii3ii5-r5o ^(dwmmW) 

co^iSlli, EttlK»l 0 0^3&^*^S]i:ftoTV^5o 
[005 3] ^— ^ 1 1 7 ICttffi^- 121 K) ott 
ixTl^o 1 1 7iZl^ ^uyXl 3 6 

£E»J8E» 1 0 0 <OEftffi(OI«£S|#rfi] i: . E^J@* 1 
o o <Dft*E%Ll5fa<D 2 r><DJsmz<n&frm*im b-rzv 

^'<>i^3 712 3!r^Lt^uyXl 3 6^00 
tf<b7XT^6o ^^i, 3t^^yXl3 0(C{j:^12 1 
irJ&^fpJi- 6 X ?tC=i-<yn 2 2 2>>liOO^^^TVN 
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^\ZX0. tfftv^Xl 3 6ttE»tt*l 0 OOEflfcffi 
0>l6&mjjfa k s E&&* 10 0 (DK¥«*IpJ<B 2 0(0 

Kl 1 6, 117, B£ffl 2 1, *^^V->3 

VI 2 3, a-f>H2 2 ( ^uyXi 3 6ICJ; 5 % -3i 
A*Ett«*l 0 OicogfrSottOfcffiH 

[0 0 5 4] * 1 1 7lCfi, ai^/U^-tr-A^ 

»-efc6*3»*^-1f l 3 ltfROoitbix*. ¥W* 
U-if 1 3 ia»6ltaLfc:**>u¥— tf-Att, aj^ 
-FuyXl 3 2 RtftT— ^ 1 3 3 £riij& 
U Sft^^Xl 3 6^rili§-f"6o 3 6 

wyXl 3 6«r»iaU t-A^Xy y/l 3 3t^ 

£*k ftmv^xi 3 4-e*#s;h,. *aa»i3 5-c 

»l0 0t©S#ft4MH«oflfa <b 

zi>ha-7 1 5 1 \z£btiZ> 0 S=fc % B*UL«#tt 
*7-f1M 7 0lc^t>tt2fii{t;$ix-5i: t ttci, 21ft; 

5 3 &H»nmiHn£is]Bi 7 neat 

[0 0 5 5] ttttEttSBKiEtttttt 100is»9 off 

btt, ft^^^Xiii 1 2^EM(*i oo^i^ 

t5t, tftfflSl 4 OtfflsftU t^^^fA^ 

fi-ttiSrgttT, 1 1 0&*J»LTE»ttttl 

0 0 3r5a«)*lHWEft^i6J:9Jcl5ies-fr5o > 
^rA^y 1 5 Of*. 1 1 8 ££0 

BUT, x-*l 1 7 Sra«04ttBk:ttBftje>i-5 o * 
fc. VXfA^y Fn-7- 1 5 Ofi^i — If 1 3 

fES-STEME^-* 1 1 8&W)ftZltiz9="('*'l 2 3 
icm^SrffltLT, ^uyXl 3 SW&fctZM&xtf 
y h£E««Ettl 0 0O±OBf^ffifllcttfift«>i- 
60 OV^-C, ^ay^B- 7 1 5 lfiMRjft^tfy h 
tfEBKttl 0 0±}C«$ilfc* (Dll^^T A3 
> hn-7 15 0 fCi£6 0 ^7A3yhn-7l50 
ISr=i^l5 3(:Jl^t i£^ffi£rL3ff-§-Srx 
=>-K-T5o ^Jix5F7'^^3yhD-;uf- 

^/-VWiSiF7^t^l^ ^fA^^D 

-7 1 5 0ttt^yFo-7 1 5 1 KItKFfr-S'*.* 

&.°xtfy hD-^f-^/-yoffii h7^ 

^"r Jxzj > h □ ~ ^ — 1 5 Oli^yh n-^r- 5 —V 
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[0 0 5 6] n> h n— /l^*— ^ — >tf>|g# h7 y 
Hl-eBiSIL^E«^ h77^:Ht5«WS 

i^i^*> b^^if ir^Tix^ y ^ 0-7 1 
5 0ttEtt«*iOO^e)R*»5. ^rA^yhn 
-7 15 Ottm^fiOES^ F77*^/<7^-^t 
»#ftl@Bl 5 4©/<7^-^-^ SKEMKl 
10 5 5tfV<7* — :?7k XUfSSE^^^ 1 5 6<Dl 

%'iZX *) % iU^lnlSS 15 5 Or- ^/uoftt 

5 r fc jc J: 9 , Si r-ttw Lfc*ft«x©i^H»*>;* 

[0 0 5 7] v/77A3yFn-7l50mi*l 
0 OOES^ h7f^<7^- -*Lb£rfi 
#*&3SIaIBi 5 4^7^-^r-X/K g^lHtfSl 5 
5^7^-^r-X;K XlfBftv/V^ 1 5 6<£>m»fL 
20 ^^^a^7^— ^-lC»#5itf^tt, E««frl 0 0 

ox* y^*s##a**jhOttBKiWl*ffCV^ 
*>SV^4flt»E«aSBO±tt=i^hn-7*s» 
#&*g±*S^LTV>£»^ft£\ EBKttlOOtf 
»#a*SSJttttt-efe**&ttE»^ F.77V?-0/<7 

-fyf 141 iSRft: 1 0 8 9 tftf feixTl vfe 9 , * 
30 ©OTfc^f Aay hn-^tciHo-CV^So E&2£it 

[0 0 5 8] 1 5 9^Ulfi3yhn 

yhn-7 1 5 0fit-#3yho-7 1 5 1 Icjg^fc 
*x.T«L£;*#-* HS:E»iJl»l 0 0<D±<Oig»fctfcfi 

tcteg&fcu #&aj25i 3 5-e#^ttsm^Sr^7-< 

40 1 1 7 OMf = 1 5 3ff3- KLfct, tfU>3i 

1 5 8^iiurif^i±jLfclf#^±fi:3>'hn- 

[0 0 5 9] A^=»^^^ 1 5 9^lTJ:S3yFo 

fbttT#yc^, ^7^3yFo-7i5 0ttt-J|? 
^Fn-7 1 5 lK:H^«:^itrjlKjft^^^ h $:E® 
Jt*l 0 0<o±oa«4ttfl>cttBSta?)1-S. § 
*36t?^#* a(im-§-«i^®K 1 6 1 arlotNRZ I 
^Kft^ix-S. NRZ I «#^iMftS*tfc«# 
50 Ji s «#te3S!H]Bl 5 4^riSoT, ttftOXSft/^^ 
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^2li§UT, 1 5 6~-£eJtS>ixSo 

T% m-^^lElg&l 6 l&tfff^2lfn3gl 5 4tt, ^ 

[0060] d*i 3 i ^ttsaffiai sat 

mstztix&v, ajtajflcu-^ if 1 3 1 tmm.-»? i 5 
6r-ms$^5S«o^ti-^^c-sofitc/j:5^^L 

TV^ 0 SS^iHl 5 7Jwttfflft(D«SI-»^ 1 5 6# 

i^aw»5*»ttA#4a3aigi» i s 4-e3BSLrasisiK 

1 5 5&SaLfcA#fc:##L-Ci^5. flStW* 1 5 
l 5 6lc®H>fcfe*u fe^t L 

r^^u-if i 3 i tcaixix^sffis^eT-rso r 

-A<o^^¥-u^/uSr«{kS-fr6 0 fBffellsIBl 
5 4 £S£Ih]&1 5 514, «l»0«aE5/^^ 15 6$rl 

[0 0 6 1 ] »±0»ffSrtT5», flt»E»3£«tt«^ 
1 6 0&mCXft»frbtt<O&j&&3tlfX\,*Z> 9 
[0 0 6 2] *»»*&*©#Jfttj«6£Lfc»£\ & 

fcT— AO'<!7 — u^yi^aafbLfc 

t iA^^-T 5 BSOffir^ y ^ ^ =r v j/«jEffly^ y $T y 

5 0 :<DJ:^^ = > ho — 9liA#«3a 

IsIBl 5 4 lea SfcEft'* EftlifrlO 
0±tcEft^-^iJ£rff£/£-f-5 9 ;iOEft^— 
**«feU S4«»tt^7-flM 7 0-C2«Hb£ixfc 

«nmnm£i§]Bi 7 i^^^o *mmffi»e 

@Bl 7 lf4«*«*Sr«feif, i-4fe*>^y^««ra 
SL % ^Ir^fi^y^-; 1 5 0[c^6 o 
^fAny hn-7 1 5 0 ten O^y ?ft0>H£ttJR: 
SrfciC gl2coia^T^-<fc^m^Lfc^oT, Eft 
^'7-^{k$^ Bfca&TS'^Aai'ha-^ttA* 
AaiSIBl 5 4 JC«HEflB4IB«/<^- Eft 
S£{*1 0 0±^E^-^^J5rSfLV^^!7-^fflV> 

Eft'* 17 -oJUSfcifiMERarttft 9 ig-T ^ t \z £ 9 , 
#**ftfcEtttt#l 0 0lc#i~**a*8#&*oE 

^^rA=r^ ho- 7 f4 ASSESS 1 5 4«cJSa4E 
3r£9. EftJKfcl 0 0±lcB*?-^«lr 
w^Eft^-^frfMiU t*£ll* 
f4*7-r*l 7 0T*2MHfcSftfc*. ftWBBHa£IsI» 
1 7 1 ScSMi*. *BO«IBSSa!l^lHj»l 7 lttlfflfeA* 



16 

5E#fcS-g\ ^fAayhp-7l50(iH12^M 

=3Vhn-7f4A#*aSlHlKl 5 4Kl|l9EaaftEft'< 
^-VsrSS, E««W1 OOJilcEft^-^WSrSfL 
v^Eft'*?— £ffli*T3JEMM-*. w<OJ:pJc^^y^ 

r>. *^fenfcE«a*iootc^5*a*s%a^ 

y ?T y 77—-7A>t:&&t£ t # lCffj*-r 6 C £ 

[0 0 6 3] ^BaPflBSai^lHlBl 7 

A-r^^-^/ur^^if (TIA) oaiBSr^-t- 

*7>f 1M 7 OfcJ: 9 2M{b£n/c7^*/Wf^lc*tL 
TPLL (Phase Lock Loop) SrJ&»tf\ wOPLLOx7 

•*"5*SASfe5 o PLLSKlira-yiSST'MII 
f $rf^ - Kt6^(:^^ ^5^T\ PLLOX7- 
A-§-*fflv^5*tt, *SJ0H8i4T I ASrAftEftSMK: 

-tfj^LT, ^7^ftl 7 OtCt 9 2ffi{b$n*:T f v ? * 
. /Wt*^ **&*ofttcA*tea@ttl 5 4tc^x*: 
Eft'** — v£«rJ*(RU ffrDfi*::^— '^ 

30 ^^/vA#^i^y^4i:f5*fe^fc5 w 

t). «»E«SS«lc*»J«fa*®K*lSAb<c<XI>2 
ttflsA#Oi?y ^ft^ffMBt?* -5a*^fe5 o 
[0 0 6 4] 

tbtetctOEft^S^Eft^^ibLTt, tt*4* 

*fc, Eft«ttO»/.c6a^<0EftaiB«:ffl 
V^Tt>, ^-(OEfta#»C»UT**C$3eLT511fttta 
40 < E^-^^MT'# -5a** 5 *>5. 

iias^ffl^ffe^] 

[il] «««:E»«*»cE»-r5R<0, Eftttt^lciJH 

[0 2] /uy^r y??— 7 AstoMtKMb 

[03] /Wy^r-y^x-^ujESfoAfrtt^SoWS: 

[H34] **WS:fflv^A«Eft«B<oa«:OTS:^r. 
50 [»#(OKM] 
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100 - • ■ iEftffifr 108 - • • 1 1 0 • • • ^ 
-^-111 • ■ • EgWl 1 2 • • • fir^>/i 
ill5 • • • 1 6 • • • U"-/u*f'f K 

117 - • • ^r— ^ 1 1 8 • • * * 119- 

• WM*?T 120 - ■ • IeME¥7 121-- -iilZ 
2 • • -3^/H23 • • • a-f /Ul 2 3 • • • ih;*^ 
>> 3 VI 3 0 • • • ^l/^Xl 31 • • • 
-if 

133- • • k-AX/y 
l 3 4 • • • ^i^yX 
1 3 5 • • - ftSfcffiSS 
136 •• ■ Sttl/^X 
140 - • • ftUSI 
1 4 1 • • • J^ffi*^ 
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